The European earwig, L. is an important predator of European earwig acted as a biological control agent of apple leaf-curling midge (ALCM), Dasineura mali Kieffer, their prey searching and feeding earwigs started to leave their shelters at about by earwigs on trees where shelters trapped earwigs than on those where shelters did not trap any earwigs. In the laboratory, earwigs mainly fed
INTRODUCTION
Apple leaf-curling midge (ALCM), Dasineura mali infestations in many commercial orchards has raised quarantine problems in the apple and drop to the ground for pupation.
The European earwig, important predator in pipfruit orchards. It has been reported to feed on eggs and active stages of a wide range of species of Lepidoptera, Coleoptera, Diptera, Homoptera, of key pests of economic importance in apple orchards such as apple aphids (Carroll et al. earwigs in apple orchards has derived from the development of integrated fruit production effect of European earwigs on scale insect populations in kiwifruit orchards.
European earwigs are nocturnally active and shelter in dark crevices during the day develop trapping methods to monitor the seasonal population dynamics in orchards earwigs is still poorly understood. Furthermore, no work has been done on the potential the nocturnal activity of prey searching and feeding activity of European earwig was biological control agent of ALCM.
MATERIALS AND METHODS Field experiment
were established in an organic apple orchard, Massey University, Palmerston North, placed in the both ends and centre of a row. Shelters consisted of corrugated cardboard determine the proportion of ALCM larvae infested shoots bitten by earwigs, ten trees earwigs in shelters were used as the control. The number of shoots and curling leaves Laboratory experiment number of ALCM larvae consumed per hour was recorded.
Statistical analysis
for the total number of ALCM larvae consumed by an adult earwig and the accumulated procedure for multiple comparisons. Data for the body weight of male and female number of ALCM larvae consumed per hour and feeding patterns of earwigs during body weight before feeding was analysed using an analysis of linear regression.
RESULTS

Field experiment
in the morning. European earwigs usually bit the curling leaves infested with the late second or early third instar ALCM larvae. The accumulated proportion of shoots and curling leaves earwigs were trapped in the shelters than for trees where no earwigs were trapped in Laboratory experiment (Fig. 4) . 
DISCUSSION
Animal periodicity is usually matched to daily and seasonal rhythms in the natural predator, although food resources (e.g. aphids and ALCM) are available both at night and during the day in the orchards. Nocturnality of European earwig may be because in the orchards.
by the onset of sunrise and sunset. Most activity of prey searching and feeding by earwigs occurred during the early hours of scotophase and earwigs were relatively inactive during the later part of the scotophase. The activity pattern may be explained by the daily physiological hunger cycle as earwigs had starved during day time, which has been reported in other nocturnal predators (Walker et al. 1999) . Earwigs returned to their shelters earlier if it rained, suggesting that rain may restrict earwig activity.
European earwig male and female adults consumed similar number of ALCM larvae, and this may be due to their similar body size. The larger earwigs of both sexes consumed need for more energy to sustain their relatively larger mass, as reported when they feed bug Orius vicinus (Ribault), mirid bug Sejanus albisignata (Knight), whirligig mite Anystis baccarum (L.) and predatory mite Typhlodromus pyri control agent of ALCM. The fact that the earwig can bite through the curled leaves agent for ALCM. Further investigation into this potential biological control agent for augmentation, conservation and trapping can be developed to biologically control ALCM populations using European earwigs.
